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Appendix C
Swing Gate Design Example

The opening for the closure in this example is 29.50 ft
wide by 12.30 ft high.

Load Cases:

In accordance with EM 1110-2-2502, consideration shall
be given to load cases I1 through I4. An additional case
for the gate in any position, subjected to dead load only,
is added for checking hinge design.

Case I1, Design Flood Loading.Gate is closed; water on
the unprotected side is at the design flood elevation; water
is at or below sill surface on protected side. Design
stresses shall not be greater than 5/6 of stresses allowed in
AISC (1989).

Case I2, Maximum Flood Loading. Same as case I1
except that water level is to top of gate on unprotected
side. Design stresses shall not be greater than 1.11 times
the stresses allowed in AISC (1989).

Case I3, Earthquake Loading.Water is at usual level
(non-flood condition) on unprotected side; earthquake-
induced forces are acting. (Note: This case is applicable
to support structures only).

Case I4, Short-Duration Loading.Gate is either open,
closed, or in between and is subjected to construction
and/or wind loads. Design stresses shall not be greater
than 1.11 times the stresses allowed in AISC (1989).

Case I5, Gate Swinging.Gate in any position, subjected
to dead load only. Design stresses shall not be greater
than 5/6 of stresses allowed in AISC (1989).

In this example, cases I1 and I3 are not significant and
skin plate, intercostals, and girders are designed for
case I2 with design stresses not greater than 1.11 times
stresses allowed in AISC (1989). Case I4 is applicable
for design of latching devices. Case I5 is applicable to
hinge design.

The skin plate is designed as a fixed end beam, spanning
between intercostals. In order to ensure that the flat plate
theory is applicable, deflection will be limited to 0.4 of
thickness.

The intercostals are designed as simple beams spanning
between girders.

Girders are designed as simple beams, spanning between
hinges on one side and wall bearings on the other side of
the opening.
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